Global prevalence of hyperglycaemia in pregnancy in women of 20 -49 years was estimated to be 16.9% and affecting 21.4 million live births, in 2013, 90% of which occurred in developing countries. The cornerstone of anti-diabetic therapy is diet, physical activity and medications. The study utilized a qualitative descriptive design using key informant interviews from August 2016 to November 2016 to explore challenges of adherence to anti-diabetic therapy in pregnant women with diabetes at a central hospital in Harare, Zimbabwe. Permission to conduct the study was obtained from the respective local and national ethical review boards. All participants gave verbal and written informed consent. A sample of eight key informants directly involved in the care of pregnant women with diabetes was purposively selected for key informant interviews. Key informants should have worked with diabetic pregnant women for at least one year. Sample size was determined by data saturation. Interviews followed a semi structured questionnaire that had sections on the burden of diabetes in pregnancy, challenges of adherence, challenges in management and possible solutions to challenges faced. All interviews were conducted in a private room. Detailed notes were taken during the interviews which were also being audiotaped. Trustworthiness was achieved by observing credibility, dependability, transferability and confirmability. Thematic analysis was done. Thematic analysis was done manually. The stages of data analysis followed were data organization, familiarization, transcription, coding, developing a thematic framework, indexing, displaying and reporting. Major themes identified were barriers and facilitators of adherence to anti-diabetic therapy. Categories under barriers were financial barriers, lack of health edu- 
Introduction
Diabetes mellitus in pregnancy can be pregestational or gestational diabetes [1] .
Pregestational diabetes is Type I or Type II DM that existed before conception (Fong et al., 2014) while gestational diabetes (GDM) is glucose intolerance first detected during pregnancy [2] . However both are characterized by glucose intolerance though both pregestational type 1 diabetes and type 2 diabetes confer significantly greater risk than GDM [3] .
Urbanization in Africa, has largely contributed to the evolving problem of chronic diseases, mainly diabetes mellitus [4] . This rise will most likely result in an increase in diabetes in pregnancy in Africa, though the prevalence of GDM is relatively unknown [5] . The incidence of GDM reflects the incidence of type 2 diabetes mellitus in the background population [6] .
Global prevalence of hyperglycaemia in pregnancy in women of 20 -49 years was estimated to be 16.9% and affecting 21.4 million live births, in 2013, 90% of which are estimated to occur in low-and middle-income countries [4] . The prevalence varies depending on the population and diagnostic criteria used. A prevalence of 0% to 9% based on five studies in Sub-Saharan Africa has been reported [7] . Another review of 14 African countries reported a prevalence range from 0% in Tanzania to 13 .9% in high-risk women in Nigeria [5] . Prevalence rates of GDM range between 6% and 14% in East and West Africa [8] and between 13% and 18% in South Asia [9] . Approximately 700,000 women give birth in England and Wales each year, about 5% of which have either pre-existing diabetes or gestational diabetes. Of women who have diabetes during pregnancy, it is estimated that approximately 87.5% have gestational diabetes 7.5% have type 1 diabetes and the remaining 5% have type 2 diabetes [10] .
GDM screening differs from country to country and even within countries [5] , but in developing countries it is not performed routinely [11] Universal screening is not always feasible from a cost perspective, particularly in low-or middle-income countries (LMICs). Even some high-income countries employ selective screening [12] . Overreliance on adequate nutrition and a fear of administering insulin by health care workers based on fear of hypoglycaemia are oth-er reasons for poorly controlled diabetes during pregnancy [13] .
Screening for and treating diabetes in pregnancy lead to the reduction of perinatal morbidity and the improvement of post-delivery outcomes [14] . Considering the limited timeframe for management from detection until birth, timely and adequate management of patients is pertinent to reduce potential complications [11] . Diabetes in pregnancy is associated with pregnancy-induced hypertension, pre-eclampsia, antepartum haemorrhage, caesarean, preterm birth, birth trauma and congenital anomalies [15] .
The cornerstone of diabetes management is glycemic control which leads to reduction in adverse outcomes in pregnant women with diabetes. The three cornerstones of diabetes management are diet, physical activity, and medication, if necessary [16] . Nutritional therapy is an integral component in the prevention and management of diabetes mellitus and has been shown to result in sustained improvements in glycated hemoglobin (HbA1c) in clinical trials [17] .
Adherence to healthy eating and exercise to maintain healthy weight during pregnancy remains problematic [18] . It is important to identify and address individual psychological aspects and the impact they may have on successful behavioral change in pregnant women [19] . Management of pregnant women with diabetes in pregnancy therefore is a challenge that health care professionals face daily because of the complexity of the therapeutic regimen for gestational diabetes mellitus [20] . Management of GDM is a perfect window of opportunity for the prevention of diabetes mellitus in two generations, and awareness of the condition among antenatal women will translate into prevention and early diagnosis of the disease [21] . It is important to understand challenges in the management of diabetes in pregnancy in low resource settings considering the challenges of access to care and resource availability [11] . Employing practitioners' perceptions about the motivators and barriers for women with diabetes to achieve and maintain glycemic control perinatally should be part of the equation for developing approaches to improve pregnancy and long-term outcomes for diabetic women [22] .
Purpose
The purpose of this article is to highlight the health care worker's perspective of barriers and facilitators of adherence to anti-diabetic therapy in pregnant women with diabetes.
Methods
The study utilised a qualitative descriptive design using key informant interviews from August 2016 to November 2016 to explore challenges of adherence to antidiabetic therapy in pregnant women with diabetes at a central hospital in Harare, Zimbabwe. Permission to conduct the study was obtained from the respective local and national ethical review boards. All participants gave verbal and written informed consent. A sample of eight key informants directly involved in the care of pregnant women with diabetes was purposively selected for key in-formant interviews. They included obstetricians, physicians, midwives and dieticians. Key informants must have worked with pregnant women with diabetes for at least a year post qualification. Sample size was determined by data saturation. Data saturation may be attained by as little as six interviews [23] . Interviews were conducted in a private room. Detailed notes were taken during the interviews which were also being audiotaped. Interviews followed a semi structured questionnaire.
Trustworthiness was achieved by credibility, transferability, confirmability and dependability of data collection and analysis. Credibility and dependability were ensured by prolonged engagement, persistent observation, triangulation, peer debriefing, negative case analysis, and member-checking. Transferability was achieved by thick description of the process adopted for the research for others to follow and replicate. Confirmability was achieved by member and data audit which examined any potential biases during data collection and analysis.
Aspects of thematic analysis as proposed by Braun and Clarke [24] , Miles and
Huberman [25] and Miles et al. [26] were employed in data analysis. Thematic analysis was done manually. The stages of data analysis followed were data organization, familiarization, transcription, coding, developing a thematic framework (searching for themes, reviewing, defining and naming them), indexing, displaying and reporting (interrelating and description of themes). Data was presented as themes. Table 1 presents demographic data of the participants. There were 6 females and 2 males and the sample comprised dieticians, midwives, and medical doctors. They had all attained tertiary education and all had more than 5 years' experience. Two major themes, namely barriers to adherence and facilitators of management of diabetes in pregnancy were identified. Table 2 presents results of the themes and the categories identified during analysis.
Findings

Barriers to Adherence to Anti-Diabetic Therapy
 Financial barriers
All participants mentioned lack of finances as a barrier to adherence to anti- "The major barrier to adherence is lack of finances, on the part of the patients and the hospital itself. There are no up to date drugs in the hospitals such as insulin analogues that have milder side effects than human insulin. These are likely to promote adherence in patients. There are tests that are never done in our setting such as the fructosamine test that measures glycated albumin. It is more sensitive in pregnancy and gives a more accurate measure of blood glucose control. Patients fail to have their blood glucose checked at the hospital and it is even worse when they are alone at home. Monitoring of blood glucose is an important component of adherence as it directs the type of treatment needed together with diet and exercise requirements." (Male, 63) "Lack of finances by the hospital itself also affects adherence of patients in a negative way. Admitted patients sometimes fail to get their snacks which are an important part of their diet. The four hourly blood sugar checks together with pre and post prandial checks are not done due to lack of glucose testing strips and sometimes lack of functioning glucometers. This directly affects adherence negatively." (Female, 31)  Lack of health education on diabetes in pregnancy Participants mentioned that there was no proper health education being given to women with diabetes in pregnancy. Diabetes in pregnancy is not viewed as a separate form of diabetes so there is proper education given. Health education on diabetes in pregnancy, its signs and symptoms and the drugs used is vital in enhancing adherence to therapy. The pregnant women are not taught about selfmonitoring of blood glucose, when to and when not to inject insulin. In ANC diabetics are not treated separately from other pregnant women and the health education given there is not specific to diabetes in pregnancy. Physical activity is never talked about and the physiotherapist is not involved in care. Families and communities are also not aware of diabetes in pregnancy and its fundamental differences from diabetes in a non-pregnant individual. As a result patients do not have the correct knowledge practices and attitudes towards diabetes in pregnancy. Lack of health education results in bad practices such as fasting during pregnancy, use of herbs and embarking on fad diets. Consultation of traditional and faith healers that often discourage the use of conventional medicines is another result of lack of education. Lack of education also results in late booking. Pregnancy practices such as eating for two, poor food choices and aversion for certain health foods can be addressed by giving health education. "Health education given to patients is not enough. They are treated like any other patient in ANC so there is no specific health education for diabetes in pregnancy. There is no individualized health education to suit specific needs of different patients. As for diet, there is a universal diabetic diet for patients instead of an individualized one that takes into account unique patient needs. If patients are well educated they are empowered to take control of their condition. Physical activity is not taught as well." (Female, 38) "Health education is lacking on diabetes in pregnancy because the personnel generally are not well trained to look after pregnant diabetics. When you see these women going to traditional healers or embarking on herbs, it is basically the lack of understanding of their condition and how it is effectively managed. This can be addressed by giving comprehensive health education. Even the excuses of nausea and vomiting and lack of appetite can be addressed by proper individualized health education. This is lacking in our setting due to congestion in the ANC coupled with staff shortages and lack of knowledge on the part of staff." (Male, 52)  Lack of trained personnel Participants mentioned lack of trained personnel. They mentioned that there was need to train personnel in the management of diabetes in pregnancy. Some participants felt that they were not adequately prepared to care for women with diabetes in pregnancy. One participant mentioned that some specialists were not available in the setting such as endocrinologists, podiatrists and diabetes educators. This is represented by the following excerpts:
"There is lack of trained personnel to manage women with diabetes in pregnancy. In our setting there is only one diabetologist. There are no endocrinologists, podiatrists and diabetes educators. There should be a specialist in every facet of diabetes care and this is not the case in our setting. This negatively impacts adherence as available staff might not be competent to give certain aspects of care let alone the health education required." (Male, 52) "Staff needs to be trained in order for them to be knowledgeable enough to offer effective health education to patients. Knowledge of one's conditions helps to make them adhere to therapy. In service trainings in diabetes in pregnancy can be done to equip staff with up to date knowledge that benefits patients." (Female, 29)  Lack of collaboration among health care professionals All participants cited that collaboration was lacking among the health care professionals. Management is mainly done by the obstetrician and gynaecolo-gists and the midwives. There is need to collaborate with other professionals such as physiotherapists, counsellors and social workers. One participant mentioned that the dietician is only involved when there is a new diabetic and when the blood sugar is difficult to control. There is need for collaboration in all facets of care for diabetes in pregnancy.
"There is overdependence on the doctor for care of these women. Other professionals are not quite involved and this will have negative effects on the patients given the multifaceted nature of diabetes in pregnancy. There is need to collaborate with physiotherapists, counsellors, social workers and even utilize peer support among the patients themselves. This ensures that every aspect of management is addressed including adherence to therapy." (Female, 29) "We must adopt a multi-disciplinary approach in the care of women with diabetes. This ensures that most if not all the needs of our patients are met. Pregnant women with diabetes have financial, psychological and even spiritual problems besides the diabetes. All these need to be addressed if we are to effectively manage the diabetes."(Female, 38)
There is a shortage of staff in the ANC and on the wards that was mentioned by all the participants. There is a shortage of midwives, nurses and even the doctors looking after the patients. As a result of the shortage of staff there is not enough time for health education of these women. Psychosocial assessment is not done and this reduces the quality of care.
"There is shortage of staff in the ANC. When these women come for their check-ups, blood sugar is sometimes not checked, individualized health education and psychosocial assessment are not done. If a patient is having problems adhering to therapy it means their issues are not addressed because of shortages." (Female, 31) "There is a lot of work to be done in ANC by only few midwives and nurses. The pregnant diabetics end up being treated like anyone else because there is no time to give them individualized care. We must weigh the patients when they come, check their blood pressures, take their histories and do the palpations. Besides we also have hypertensive patients and HIV positive pregnant women that we will be taking care of at the same time. This greatly compromises the quality of care we give to the pregnant diabetics." (Female, 29) 
Facilitators of Adherence to Anti-Diabetic Therapy
 Subsidization of costs of care
All participants mentioned the importance of subsidizing care as a facilitator of adherence to anti-diabetic therapy. Participants mentioned the subsidization of costs of medications, syringes, glucose testing strips and investigations so they are affordable to patients. Some suggested free admission as there are usually more than one and lengthy admissions when someone is pregnant.
"Insulin is expensive. There are tests required when one is pregnant such as HBA1Cand many scans. All these require money which the patients do not have.
Most of our patients here are of socio economic status. Patients end up not adhering to treatment due to lack of funds. If they could get the insulin and glucose testing strips at a lower cost this would help promote adherence. When they get admitted it is even worse because admission costs USD$12 for the bed only without the medications. If admission could be made free this would ease the financial burden. As a result most women do not book early for fear of these lengthy admissions yet early booking is essential for strict glycemic control." (Female, 64) "The hospital should play its part in fostering adherence to anti-diabetic therapy by offering some of the services required during pregnancy for free. There should collaboration with the ZDA for acquisition of insulin, and glucose testing strips. The level of blood sugar determines the dose of insulin or oral medications to be taken. Giving medications without first testing for blood sugar is also a form of non-adherence to therapy. Scans and other specialized tests required should be heavily subsidized so that patients have access to them." (Female, 29)  Strengthening health education All participants mentioned that health education facilitates adherence to antidiabetic therapy. Some of the emerging themes were education about diabetes in pregnancy to enhance understanding of the need for stricter blood glucose control in pregnancy, knowledge of signs and symptoms of complications, and knowledge of the importance of adherence to therapy. "It is very important to give health education to women with diabetes in pregnancy. This not only empowers them to take control and initiative in their care but it also fosters cooperation from them. If they are made to understand that stricter blood sugar control is required in pregnancy for the safety of the baby they will adhere to therapy in spite of the pica, nausea and vomiting and other problems they have in pregnancy." (Female, 31) "Health education is very essential in fostering adherence to therapy. Health education should extend to families, communities and the nation at large. This will address problems such as dependence on traditional healers and use of herbs in the management of diabetes in pregnancy that many times will result in complications of diabetes. It will reduce the concurrent use of herbs and conventional medicines that can reduce the efficacy of conventional medicines. Women should be taught about the importance of early booking, during the first trimester, so that blood glucose control starts early in pregnancy." (Male, 52)  Formal training of health care workers in management of diabetes in pregnancy All participants mentioned formal training of health care professionals in the management of diabetes in pregnancy as a facilitator of adherence to anti-diabetic therapy. Five out of the eight key informants suggested a formal qualification for health care professionals while 3 just highlighted that training was important. Three mentioned formal training of nurses and midwives, one mentioned training of diabetes educators while one suggested training of podiatrists and endocrinologist. This is highlighted in the following excerpts: "There should be deliberate policy to drive for education of the health care workers. Diabetes in pregnancy is not well understood and health care workers might not be prepared to give proper health education. This directly affects adherence of patients to therapy. They end up consulting traditional healers who claim to be doing everything good for the patient. We need to train endocrinologists, podiatrists, diabetes educators and other professionals if we are to offer comprehensive care to our patients. (Male, 52) "In service training is important for nurses, midwives and all other health care professionals involved. We do have a protocol for care of diabetes in pregnancy in maternity but it is not followed. If staff are trained in the care and fully understand the rationale behind the protocol they will make an effort to follow the protocol. We should complement the patient's efforts to adhere to therapy. For example we should make sure that admitted patients have their blood sugar checked 4 hourly and they should have their snacks on time. If the hospital does not have strips or snacks we should notify the relatives in time. Of course some relatives won't afford as well but in some cases relatives buy for the patient. These specialists are all available in government hospitals.
"There should be strong collaboration among health care professionals not to leave all pregnant women to the maternity department. This ensures that pregnant women receive adequate care and health education about lifestyle modification especially in pregnancy. Social workers might also help address financial needs of the patients. Collaboration also relieves the congestion in maternity and ensures that patients receive comprehensive care." (Female, 64) "Care of women with diabetes should involve other specialists. Physicians from the diabetic clinic should continue seeing these patients in maternity. They should be seen by ophthalmologists because they also have eye problems. The dietician should see the patients routinely not just as a referral to enhance adherence to diet. The physiotherapist should also see the patients and really teach them which exercises to do in pregnancy because they do not know them. We can improve adherence by improving our collaboration as health care workers without the patient necessarily needing to pay more money."(Female, 32) "Collaboration is very necessary in the management of diabetes in pregnancy. There are a lot of factors to be considered not only changing them from oral anti-diabetic drugs to insulin. If they are hypertensive as well their anti-hypertensive drugs need to be changed. There should also be pre conceptual care for women with pre-existing diabetes because they should be taking contraception that is safe for someone with diabetes." (Male, 52)  Establishment of a unit dedicated to care of pregnant women with diabetes Some participants mentioned the importance of setting up a unit dedicated to care of women with diabetes in pregnancy. This will help in offering comprehensive care including pre conceptual care. This will enhance collaboration among health care professionals that will in turn help to enhance adherence of pregnant women to anti-diabetic therapy. This is shown in the following excerpts:
"It is very important to set up a unit dedicated to the care of pregnant women with diabetics. This is important to cater for their unique needs for stricter blood sugar control. This has worked well in the care of people living with HIV and AIDS. The unit should be manned by all health care specialists involved in the care. Seeing them in our ANC here results in lack of proper health education and inadequate attention given to them." (Female, 38) "One way of improving adherence in pregnant women with diabetes in pregnancy is to see them on their own. This will ensure individualized care for them. A unit can be set aside for the care of pregnant diabetics manned by all the health care professionals involved. This ensures comprehensive care."(Male, 52)
Discussion
The study identified 5 categories under barriers to management of diabetes in pregnancy. However, the barriers identified have been identified elsewhere in other studies.
 Financial barriers
Limited finances are an obstacle to both diabetes treatment adherence and regular prenatal care [11] [22] [27] [28] . Another review identified financial barriers as hampering proper diabetes in pregnancy management [11] . They however cited lack of accessibility to regular follow up and glucose self-testing. It also came out in this study that equipment for self-testing was not always available in the hospital worse still for patients at home. Another also identified lack of access to care as a barrier to management being largely influenced by financial constraints [22] . The site at which the study was conducted is a government public institution and most patients that come there will not be on any medical insurance. There is need for referral of such patients to the social worker [27] considering the financial burden that diabetes in pregnancy imposes on the patient and family. Addressing a patient's financial barriers builds rapport with her and demonstrates understanding of the health care provider of what she will be facing [27] .  Lack of health education Challenges in delivering gestational diabetes care and education in low-resource settings include among other challenges the potential for lower literacy and health literacy levels [29] . Lack of health education was also cited under barriers to adherence to anti-diabetic therapy. It was cited by some key informants that other barriers such as effects of pregnancy and lack of social support could be addressed by effective health education of the pregnant woman and her fami-ly. Patient's knowledge gap about the disease pathophysiology, ways to control GDM, and possible adverse outcomes for mother and fetus is a major barrier to diabetes control [27] . Emphasize the importance of preventing adverse outcomes of uncontrolled blood sugar, making necessary lifestyle changes and adhering to the treatment regimen to reduce or prevent complications and improve outcomes [27] . Health education for women with diabetes should focus on pathophysiology of GDM, performing SMBG and explaining the need for strict diet adherence with the ultimate goal of controlling blood glucose, allowing for appropriate weight gain, and avoiding complications for both mother and baby [29] .  Shortage of staff and lack of trained staff Shortage of trained health care providers is a main barrier within the health system [28] . There are not enough health care providers to take care of the patient load and also not enough health care providers with adequate training to provide quality care [28] . Some participants in this study mentioned shortage of staff trained in the care of pregnant women with diabetes. These included diabetes nurse educators. There is need to offer specialized training in diabetes in pregnancy in order to improve care and reduce adverse perinatal outcomes. In a study conducted by Mersereau et al. practitioners seemed to consider barriers of access to care and attitude barriers to be beyond their locus of control and did not address them [22] . Proper training in the care of pregnant women with diabetes can equip practitioners with the necessary skills to improve attitudes to care as well as access. These might include effective utilization of proper referral systems and lobbying for financial support for women with diabetes in pregnancy. Participants also mentioned absolute lack of staff and this affected the quality of care especially health education given to the pregnant women. Helping practitioners know what and how to address the needs of childbearing women with or at risk for diabetes can be beneficial [22] .  Lack of collaboration Effective collaboration is also necessary in the care of women with diabetes in pregnancy. There is need to appreciate the multifaceted nature of diabetes in pregnancy. There is need for multidisciplinary healthcare teams need to develop strategies to encourage and improve collaboration between the different health experts [30] . These include endocrinologist, obstetrician, midwives, diabetes specialist nurses and dieticians [30] . This will ensure consistency in the health education given to the pregnant women and will in turn improve adherence to therapy.
Facilitators of Adherence to Anti-Diabetic Therapy
Facilitators of adherence suggested generally addressed the barriers identified.
These were subsidization of costs of care, strengthening health education, formal training of health care workers in management of diabetes in pregnancy, collaboration among health care workers and establishment of a unit dedicated to care of pregnant women with diabetes. However the solutions suggested are in-terrelated as presented in this section.
 Subsidization of costs of care
There is need for subsidization of costs of care in diabetes in pregnancy in order to improve access to care and adherence. In some developed countries such as Australia there are schemes such as the National Diabetes Service Scheme (NDSS) that helps in acquisition of essentials such as urine testing and glucose testing machines and strips are subsidized [31] .  Formal training of health care workers in management of diabetes in pregnancy and strengthening health education Health professionals play an important role in guiding self-care management of diabetes [32] . They must understand and assess individuals, provide emotional and clinical support, skills and knowledge to patients so that they develop autonomy and be responsible for the control of their disease [32] . There is however, no capacity building in the case of diabetes in general. Healthcare professionals must adjust their knowledge of normal pregnancy to accommodate the additional complexities presented by diabetes [33] . For women with pre-existing diabetes, a successful pregnancy requires planning and expert support [33] . Optimal pregnancy outcomes rely heavily on the quality of diabetes management immediately prior to and during pregnancy [30] . There is need for formal training or in-service training of the professionals to enable them to give relevant health education to patients.
Health educators such as certified health education specialists, certified medical assistants, case managers, lay health and community health workers, and peer counsellors or educators have been contribute effectively as part of the Diabetes Self-Management Education (DSME) team and in providing diabetes self-management support (DSMS) [34] . They may contribute to the provision of DSME instruction and provide DSMS if they have received training in diabetes management, the teaching of self-management skills, group facilitation, and emotional support [34] . These cadres can serve the same purpose in diabetes in pregnancy. In the case of resource limited setting village health workers, community health workers and peer educators can be utilized to complement the efforts of professional health care workers in giving health education.  Collaboration among health care workers and establishment of a unit dedicated to care of pregnant women with diabetes Management of diabetes in pregnancy requires a clear pathway, developed between all stakeholders, with delineated roles and responsibilities to ensure that best-practice care is delivered along the continuum of antenatal, postnatal, interconception and longer-term care [35] . Delivery of coordinated, effective programs is essential for women with diabetes in pregnancy. Whenever possible, care of pregnant women with diabetes should be given by a multidisciplinary patient-centred team [36] . Women with diabetes in pregnant are at risk of developing perinatal complications that require the development of multidisciplinary programs at centers of excellence that greatly reduce maternal, fetal, and neonatal complications [36] . The centres of excellence suggested are commensurate the units dedicated to the care of pregnant women with diabetes suggested in this study
Limitations
The study had its limitations. The use of purposive sampling compromises the generalizability of the study findings. However sample size was determined by saturation.
Conclusion
The barriers identified and possible solutions suggested can be employed in developing effective frameworks to promote adherence to anti-diabetic therapy in pregnant women with diabetes. It is important to know the barriers to adherence from the patient's perspective in order to draft holistic solutions to the problem of poor adherence to anti-diabetic therapy in pregnant women with diabetes.
